Purpose: The aim of this study was to investigate matrix metalloproteinase 1 (MMP-1) gene polymorphism (1G/2G at -1607 and A/G at -519) in Korean subject and to assess the association between polymorphism and periodontal status. Methods: Forty nine generalized aggressive periodontitis (GAP) patients and 57 periodontally healthy children were recruited and genomic DNA was extracted from buccal swab. The polymorphisms of MMP-1 promoter genes were determined by polymerase chain reaction and restriction fragment length product (PCR-RFLP) method. The distribution of genotype and allele frequency was compared between 2 groups by χ 2 test. Results: There was a significant difference in the distribution of genotypes and frequency of alleles between the GAP and reference groups at the position -519 of MMP-1 gene promoter (P < 0.05). Allele G carrier rate was significantly lower in GAP group than that of the reference group (P < 0.001). At the position -1607 of MMP-1 gene promoter, genotype distribution and allele frequency showed no statistically significant difference between the groups. However, in the female group, a significant difference was observed between the groups for the genotype distribution, allele frequency and allele 1G carrier rate (P < 0.05).
INTRODUCTION
Inflammatory destruction of periodontal attachment apparatus is the hallmark of periodontal disease. The inflammatory reaction associated with periodontitis may damage the surrounding cells and connective tissue structures, including alveolar bone, causing tooth loss 1) .
The current concepts of the etiology of periodontitis implicate bacterial infection by gram-negative organisms as the primary cause of the disease 2) . However, the simple presence, type or quantity of infection does not explain the different evolution and the poor prognosis in severe chronic periodontitis or aggressive periodontitis.
Therefore, Michalowicz et al. . A wide range of evidences has indicated that MMPs are found in the gingival crevicular fluid of patients with periodontitis in much larger amounts than in the control subjects 5) . There are also many evidences for the role of MMPs in the destructive processes of periodontal disease linked with the unbalanced production between MMPs and their endogenous tissue inhibitors 6) . Thus, these enzymes are thought to play a crucial role in the destruction of
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periodontal tissues.
MMP-1 is the most widely expressed MMP possessing proteolytic activities against fibrillar collagens (collagen types I, II and III), which are the most abundant protein components of periodontal extracellular matrix 6) . Normally, the expression levels of MMP-1 in most cells are low, but in pathological state, such as periodontitis, the gene transcript levels for MMP-1 are significantly upregulated by cytokines and growth factors 7) . Furthermore, MMP-1 levels were found to increase in periodontitis-affected gingival tissues 8) , both the protein amounts and the activities of MMP-1 not only in gingival crevicular fluid but also in gingival tissue were reported to be higher in periodontitis affected sites than in healthy sites 9) .
These findings suggest that MMP-1 is the key player acting in the periodontal extracellular matrix degradation and remodelling. , carotid artery disease 17) , acute myocardial infarction 18) and ovarian cancer 19) , including periodontitis.
A case-control study performed in Caucasian subjects showed a positive association between the allele 2G and the severity of chronic periodontal disease 20) . This same allele was also associated with early dental-implants failure 21) . Other studies performed in a Czech and Japanese population have found no association between this MMP-1 polymorphism and periodontitis 22, 23) . 19) in Korean subject and to assess the association between polymorphism and periodontal status.
MATERIALS AND METHODS

Subjects
A total of 106 non-smoking Korean subject were recruited for this study. We included 49 GAP patients . Each subject had no history of systemic diseases, and had not taken any medications. 
Buccal Swab and DNA Extraction
The sampling of epithelial buccal cells was performed as described by Trevilatto and Line 25) . Briefly, individuals undertook a mouthwash, buccal swab was taken with a sterile foam tipped applicator (Hardwood product company, Guilford, USA). The applicator was then frozen at -20 ℃ until used for DNA extraction. 
Analysis of SNPs
The polymorphisms of promoter were determined by PCR-RFLP method as previously described 20) . The sequences of the PCR primers (Bioneer, Daejeon, Korea)
are shown in Table 1 . For the MMP-1-1607, the reverse primer was specially designed to introduce a recognition site of restriction enzyme XmnI (New England Biolabs, Ipswich, USA). The allele 1G has this recognition site, whereas the allele 2G destroy the recognition site by inserting a G Table 1 .
Statistical Analysis
Data analysis was performed with the SPSS 14.0K 
RESULTS
Clinical Assessments
A total of 106 subjects were enrolled in this study. 
Analysis of MMP-1 Gene Polymorphism
1) Gel Electrophoresis Results
The PCR products were 118 bp and 200 bp for MMP-1-1607 and MMP-1-519, respectively (Fig. 1 ).
Since XmnI digested the allele 1G of MMP-1-1607, allele 1G gave product of 89 bp and allele 2G gave product of 118 bp. For the MMP-1-519, allele A and allele G gave products of 176 bp and 200 bp respectively (Fig. 2) .
2) Distribution of Genotypes and Allele Frequency
Genotype and allele distribution of MMP-1-1607
and MMP-1-519 are shown in For MMP-1-519, allele A was shown in 83.7% and 64.0% for each group, the A/A, A/G and G/G genotype was found at a frequency of 69.4%, 28.6% and 2.0% for GAP group, and 31.6%, 64.9% and 3.5% for the reference group, which was significantly different between two groups (P < 0.05) ( Table 2 ).
The distribution of 1G/1G, 1G/2G and 2G/2G genotype at -1607 position of MMP-1 promoter was 0.0%, 57.7% and 42.3% for GAP group, 8.7%, 43.5% and 47.8% for reference group in male, which was not significantly different. However, it was 13.0%, 43.5% and 43.5% for GAP group, 0.0%, 26.5% and 73.5% for reference group in female subject which was significantly different (P < 0.05). Allele 1G frequency of (Table 3) .
3) Distribution of Allele Carrier
At the position of MMP-1-1607, allele 1G carrier rate was 57.1% and 36.8% for GAP and reference group respectively which is not significantly different between two groups. For the MMP-1-519, allele G carrier rate was significantly higher in the reference group than that in the GAP group (68.4% versus 30.6%) ( Table 4 ).
The allele 1G carrier rate of MMP-1-1607 was 57.7%
for the GAP group, 52.2% for the reference group in male, 56.5% for the GAP group and 26.5% for the ref-
erence group in female. A statistic significant difference was in female subject (P < 0.05). The allele G carrier rate at the position of -519 for the GAP group and reference group was 26.9%, 65.2% in male, 34.8%, 70.6% in female, and both gender subject showed a significant difference between groups (Table 5) . . Evidences indicated that levels and the activities of MMP-1 are found to be increased higher in periodontitis affected sites than in healthy sites 9, 27) . . The association of this gene polymorphism and periodontitis has been reported, but no studies have been reported in Korean subjects. Therefore, the purpose of this study was to investigate the association of the MMP-1-1607 (1G/2G) and MMP-1-519 (A/G) polymorphisms with the susceptibility to GAP in Korean subjects.
DISCUSSION
De Souza et al. 20) showed an association between MMP-1-1607 polymorphism and severe chronic periodontitis in 87 Brazilian subject. However, their recent The data were presented in percentage (%). MMP-1 : matrix metalloproteinase-1 *Statistically significant at p<0.05 by χ 2 test compared to the reference group. The data were presented in percentage (%). MMP-1 : matrix metalloproteinase-1 *Statistically significant at P<0.05 by χ 2 test compared to the reference group.
larger population study (n = 223) showed no significant association 29) . The discrepancy might occur due to methodological differences, in that the periodontitis group had not been classified by disease severity. In Japanese, Itagaki et al. 23) did not find any differences . There are also various regulatory steps involved in destruc- The data were presented in percentage (%). 
